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(57) Abstract 

A wind driven power 
plant which enables a hous- 
ing or gondola (12), con- 
taining the turbine-genera- 
tor set (52; 46) and mount- 
ed, hi use, at the top of a 
tower (10), to be lowered 
down the tower (10) to the 
ground for maintenance 
and/or repair purposes. 
The turbine (52) and gen- 
erator (46) are mounted on 
the same side of the gondo- 
la (12) outboard of the tow- 
er (10) and an opening in 
the gondola in alignment 
with the tower (10) enables 
the gondola (12) to be low- 
ered down die tower. The 
turbine (52) is mounted on 
a stub shaft and the genera- 
tor (46) is of a short length, 
targe diameter multi-pole 
type. Hydraulic climbing 
jacks (16) disposed on a 
sleeve (14) connected to the 
gondola (12) are used to 
raise and lower the gondo- 
la (12). 
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WIND DRIVE?! POWER PLA::, 

The present invention relates to wind driven power 
plants for generating electricity and, more particularly, 
to an improved power plant construction wherein main- 
tenance and repair is greatly facilitated. 
5 Conventional, horizontally mounted wind driven power 

plants basically comprise a bladed turbine and a generator 
which are journalled at opposite ends of a common 
horizontal shaft, with a gearbox also being arranged on 
this shaft for gearing up the rotational speed of the 

10 turbine shaft to a suitable higher r.p.m. for the generator 
The generator, the gearbox and the turbine (with the 
exception of the blades) are all disposed inside of a 
common housing or so-called "gondola". The gondola is, in 
turn, mounted on the upper end of a support tower and 

15 through the provision of a slewing bearing assemble is 
enabled to rotate about the tower to provide the appro- 
priate orientation relative to the wind direction. 

When such a gondola is fitted onto the tower, it is 
impossible as a practical matter to take the unit down so 

20 as to enable, for example, maintenance work and /or 

repairs to the turbine, gearbox, cr generator. In fact, 
the only way in which access can be gained to these 
components is to use scaffolding cr The like, built up 
adjacent tc the tower, _c pemit service personnel to 

25 climb up to the gondola. 

In accordance wi~h The inversion, a wind driven 
power plant is provided which overcomes the disadvantages 
of the prior art discussed above and which, in particular, 
enables the housing or gcndcla with an associated turbine - 

30 generator set to be lowered to ground level as required 
to carry out maintenance and/or repair work. 

To this end, the power plant of the invention dis- 
penses with the gearbox between the turbine and the 
generator and provides fcr mounting of the turbine and 

35 generator cn the sane side of the mounting tower. The 
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gondola Is provided with openings Therein in the roof and 
flooring which are of a shape and dimension substantially 
corresponding to the shape and dimension of the outside 
of the tower, thereby enabling the gondola to slide or 
5 otherwise move down the tower to the ground level. 

The power plant includes a number of further 
features of importance. For example, the generator is a 
multi-pole "bulb" generator of relatively short length 
and large diameter which enables placing of the generator 

10 on the same side of the tower as the turbine. The turbine 
itself is mounted on a stub shaft which projects outwardly 
from a mount provided by the gondola construction, rather 
than on a conventional shaft extending through the gondola. 
This permits the provision of the openings in the gondola 

15 referred to above by which the gondola may be lowered 

down the tower- Raising and lowering of the gondola is 
preferably effected by means of hydraulic climbing jacks 
which are operated from the ground through hydraulic 
hoses or through electrical or electronic means . Remov- 

20 able covers or hatches are provided for the openings for 
use under normal operating conditions in order to keep 
dirt and the like out of the system. 

Other features and advantages of the invention will 
be set forth in, or apparent frcni, the detailed descrip- 

25 tion of the preferred embodiments which follows. 

Figure 1 is a perspective view of a first embodiment 
of the wind driven poorer plant of the invention; and 

Figure 2 is a side elevation, partially in section, 
of second, similar embodiment. 

30 Referring to Figures 1 and 2, while these figures 

illustrate slightly different eirJbodinents of the invention, 
like elements are given the sane reference numerals in the 
two figures and the two figures will be described together 
in that the construction and configuration of some of the 

35 components of the power plant of the invention are best 
seen and understood by viewing the two figures together. 
The basic components of the power plant of the invention 
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are the tower 10 and housing cr gondola 12. The gondola 
12 is mounted on the tower 1Q by means of a mounting 
jacket or sleeve 14 which is adapted to slide along the 
outer surface of the tower 10. To this end, hydraulic 
climbing jacks 16 are arranged between the tower 10 and 
the jacket or sleeve 14 which enable movement of jacket 
14 up and down tower 10 and which permit jacket 14 to be 
locked into position on tower 10. As shown in Figure 1, 
a plurality of the climbing jacks 16 are arranged circum- 
ferentially around the periphery of jacket 14 and suitable 
guides 18 are also provided as part of the climbing jack 
assembly to guide the sliding movement of jacket 14 along 
tower 10. Climbing jacks 16 can be operated from hydrau- 
lic oil hoses (not shown) which lead from jacks 16 to the 
ground although jacks 16 can also be operated by electri- 
cal or electronic signals from the ground. 

As set forth above, an important feature of the wind 
power plant of the invention is the provision of an 
arrangement wherein the gondola can be lowered to the 
ground for maintenance and repair work. To this end, a 
removable hatch 20 is provided for an opening 22 in the 
roof 2 4 of the gondola housing and a removable floor panel 
26 (see Figure 2) is provided fcr an opening 28 in the top 
portion 30a of a better floor 2Z of gondola 12. The 
25 dimension and shape of the openings 2~ and 28 are such 

that the tower 10 can pass therethrough. This, of course, 
applies a second opening . 32 provided in the bottom portion 
30b of the floor 30 within gondola 12 , the point being 
that a continuous "opening" is provided through gondola 
12 in alignment with tower IC so that the gondola 12 can 
be lowered down tower 10 under the control of climbing 
jacks 16. As noted above, covers or hatches 20 and 26 pre- 
vent dirt and the like from entering gondola 12 under nor- 
mal operating conditions . 

An annular slewing bearing assembly 34 (seen best 
in Figure 2) is disposed bet/jeer, gcr.dola 12 and jacket or 
sleeve 14 and serves to perr.it rotation of gondola 12 . 
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The torque fop rotating gondola 12 is supplied by a motor 
36 which is fixedly supported by floor 30' of gondola 12 
and is geared to bearing 34 through a gear which is 
indicated at 38 (see Figure 1) and which engages the 
5 fixed outer ring gear 34a of bearing 34, thereby providing 
for rotation of gondola 12 relative to jacket or sleeve 14 
in the desired direction relative to the wind. The dia- 
meter of bearing assembly 34 is, of course, such that 
tower 10 can pass through the center of bearing assembly 
10 34. 

Mounted inside of gondola 12 within an outboard por- 
tion 40 of the gondola housing is a mounting base 42 which 
supports the stator windings 44 of a generator generally 
denoted 46 . Generator 46 also includes a rotor winding 

15 48 mounted on a rotor 50 and nested within stator wind- 
ings 44. As noted above, the generator 46 advantageously 
comprises a so-called "bulb" generator of short length 
and large diameter and .including multiple poles, e.g., 108 
pole pairs at a turbine speed of 28 r.p.m. Current is 

20 tapped off from the generator 46 in a conventional manner 
and supplied to the ground level through an electrical 
connector 45 which extends centrally along the tower 10 
thereof. A plug, indicated at 45a and best seen in Figure 
2, is disconnected when gondola 12 is lowered down tower 

25 10. 

The power plant of the invention also includes a 
turbine 52 with associated blades 54 mounted thereon. 
Turbine 52 includes a stub shaft 56 projecting outwardly 
of gondola mounting base 42. The rotor 50 of generator 46 

30 is connected to the turbine shaft 56 through an elastic 
coupling or slip coupling, indicated at 58, which is 
adapted for taking up wind shocks from the turbine 52, 
thereby isolating generator 46 from these shocks . A 
disk brake, indicated at 60, and including a disk 62 on 

35 turbine shaft 56, provides braking of turbine 52. 

The front portion 64 of the gondola serves to house 
a hub 66 for blades 54 which is coupled zo shaft 56. 
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Corresponding pitch varying devices, individual to blades 
SH and generally denoted 68, are also housed here, as 
shown in Figure 1. Devices 68 are of conventional con- 
struction and include drive gears '68a, which engage ring 
gears 70 mounted on blades 51 and which are rotated in 
response to electrical signals derived from a rotating 
contact arrangement 7 2 mounted on the end of turbine shaft 
56, thereby controlling the pitch of blades 5 4 in accord- 
ance with the strength of the wind. 

It will be understood that apart from certain 
exceptions noted above the turbine and generator are 
largely conventional in nature and operate in a conven- 
tional manner to produce electricity in response to the 
rotation of the turbine blades by the wind. The embodi- 
ments of Figures 1 and 2 are basically the same apart from 
minor design differences and the extension or expansion of 
the gondola, in the embodiment of Figure 1, in the oppo- 
site direction from the ~ur bine-generator set so as to 
accommodate auxiliary operating equipment and storage 
2 0 capacity, indicated collectively at 80. 

In operation, in order to provide for maintenance 
and/or repair of the power plant, covers 20 and 26 are 
removed and plug 45a is disconnected, and climbing jacks 
16 are usee to lower the entire gondola 12 with the 
25 associated turbine-generator set dewn tower 10 to ground 
level. As discussed above, this eliminates the need for 
the scaffolding used with conventional wind driven power 
plants . 

Although the invention has been described in rela- 
tion to exemplary embodiments thereof, it will be under- 
stood by those skilled in the art that variations and 
modifications can be effected in these exemplary embodi- 
ments without departing from the scope and spirit of the 
invention. 
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1. A wind driven poorer plarrr comprising a housing, 
a bladed turbine supported by 'said housing; an electrical 
generator mounted within said housing and driven by said 
turbine; a tower for supporting said housing in an 
operative position above the ground; and means for 
movably mounting said housing on said tower such that said 
housing and the associated turbine and generator can be 
lowered down along said xower from said operative posi- 
tion to a position wherein maintenance and/or repair work 
can be carried out. 

2 . A Dower plant as claimed in claim 1 wherein 
said turbine and said generator are disposed in side-by- 
side relationship outboard of said tower on one side 
thereof . 

3 . A power plant as claimed in claim 1 or claim 2 
wherein said housing includes means defining an opening 
therein in alignment with said tower through which the 
upper end of the tower passes as the housing is lowered. 

4. A power plant as claimed in claim 3 wherein 
said means defining an opening is formed by a roof opening 
in a roof portion cf said he using and by a floor opening 
in a floor portion of said housing, said housing including 
removable covers for sale reef and floor openings, 

5 . A power plar.x as claimed in claim 3 wherein 
said mounting means includes a sleeve connected to said 
housing and including means for re leas ably securing said 
sleeve to said tower to perr.it movement of said sleeve 
and said housing along said to>?er. 

6 . A power plant as claimed in claim 5 wherein 
said securing means comprising a hydraulic climbing jack 
arrangement disposed be~-,ceer. the sleeve and the tower. 

7 . A power plant as claimed in claim 5 wherein 
said housing is rotatabiy ccnnectec to said sleeve to 
enable rotation of said housing relative to said sleeve. 

8 . A power plant as claimed in claim 7 wherein 
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the rota-table connection between said housing and said 
sleeve is provided by a ring bearing assembly and the 
driving force for causing rotation of said housing is 
provided by a motor mounted on said housing and geared to 
said ring bearing assembly. 

9. A power plant as claimed in claim 3 wherein 
said generator is connected to said turbine through a 
slip coupling so as to isolate the generator from wind 
shocks . 

10 . A power plant as claimed in claim 2 wherein 
said turbine is mounted on a stub shaft projecting from 
and supported by a portion of said housing. 

11. A power plant as claimed in claim 2 wherein 
said generator comprises a multi-pole generator of small 
length and large diameter. 
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